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The  useful  bacteria  which  were  isolated  from  the  gastrointestinal  tract of  freshwater  prawn
(Macrobrachium rosenbergii de Man),  cultivated  in  earthen pond  at  Maha Sarakham  province,  Thailand,
consisted of  14  isolates  of Bacillus  (B
1 – B
14)  and  18  isolates  of  Lactic  acid  bacteria  (LA
1 – LA
18).  The
abilities  of  all  isolated  bacteria  on  growth  inhibition  of  pathogenic  bacteria (Escherichia  coli,  Bacillus
cereus,  Aeromonas  hydrophila  and  Pseudomonas aeruginosa)  were  studied  by  paperdisc  plate  method.
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The  results  showed that  the  Bacillus  B
2  and  B
5  were  unable  to  inhibit  the  growth  of  all  of  the tested
pathogens.  Bacillus  B
1,  B
10  and  B
12  were  capable  of  inhibiting  the  growth  of  3  of  4  tested  pathogen
strains.  Although  all  of  the  isolated  lactic acid  bacteria  (LA
1 –LA
18)  could  not  inhibit  the  E.  coli  growth,
all  of them  could  inhibit  the  growth  of  B.  cereus.  The  isolated  lactic  acid  bacteria which  were  capable
of  inhibiting  the  growth  of  3  tested pathogen strains (excluded  E.  coli)  were  LA
12 ,  LA
13 ,  LA
14 ,  LA
15 ,
LA
16 ,  LA
17  and  LA
18.  In  order to  select  the  high  potential  strain  of  bacteria  for  using  as  probiotics,
Bacillus B
1 ,  B
3 ,  B
4 ,  B
10  and  B
12  and  lactic  acid  bacteria  LA
12 ,  LA
13 ,  LA
14 ,  LA
15 ,  LA
16 , LA
17  and  LA
18
were  tested  for  their growth  abilities  in  various  growth  conditions. The  tested  growth  conditions
included  various  concentrations  of  the  bile  salt and  salt  (NaCl)  and  various  pH  and  temperatures.
The  results  revealed  that Bacillus  B
1  and  B
10  and  lactic  acid  bacteria  LA
13 ,  LA
16  and  LA
18  exhibited
high  potential  for  using  as  probiotics.  The  results  of  biochemical  test  for identification  of  these  high
potential  strains  showed  that  Bacillus  B
1  and  B
10 were  possibly  B.  licheniformis  and  B.  thuringiensis
respectively.  The  lactic acid  bacteria  LA
13 ,  LA
16  and  LA
18  were  possibly  the  same  strain  and  belonged
to  the  genus  Pediococcus.
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18  „Àâº≈°“√∑¥≈Õß¥’∑’Ë ÿ¥  ´÷Ëß§“¥«à“ “¡“√∂π”‰ª‡ªìπ‚æ√‰∫‚Õµ‘°‰¥â
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∑’Ë∑”„Àâ‡°…µ√°√ºŸâ‡æ“–‡≈’È¬ß®–ª√– ∫§«“¡ ”‡√Á®À√◊Õ
≈â¡‡À≈«§◊Õ  °“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§ à«π„À≠à¡’ “‡Àµÿ
¡“®“°·∫§∑’‡√’¬‚¥¬‡©æ“–°≈ÿà¡  Aeromonas ·≈– Vibrio
(vibriosis)  ¡’º≈∑”„Àâ≈Ÿ°°ÿâß¡’Õ—µ√“°“√√Õ¥µË”  ”À√—∫°“√
ªÑÕß°—ππ—Èπ‡°…µ√°√®–¡’°“√„™â “√‡§¡’·≈–¬“ªØ‘™’«π–
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®“°°“√µ‘¥‡™◊ÈÕ·∫§∑’‡√’¬‰¥â  ªí≠À“¥—ß°≈à“«π’È‡°‘¥®“°°“√
¥◊ÈÕ¬“¢Õß‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë°àÕ„Àâ‡°‘¥‚√§ ‚¥¬‡™◊ÈÕ·∫§∑’‡√’¬®–
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ª√—∫ª√ÿß‡™◊ÈÕ®ÿ≈‘π∑√’¬åµà“ßÊ    „π√–∫∫≈”‰ â„Àâ‡°‘¥§«“¡
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-  “√∑’ËÀ≈—ËßÕÕ°¡“‚¥¬®ÿ≈‘π∑√’¬å™π‘¥Àπ÷Ëß∑’Ë°√–µÿâπ
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‡™◊ÈÕ®ÿ≈‘π∑√’¬åª√–®”∂‘Ëπ (Havenaar et al,  1992)
§«“¡À¡“¬‚¥¬√«¡ §◊Õ  ‘Ëß¡’™’«‘µ¢π“¥‡≈Á° (Liv-
ing microorganism)  ‡¡◊ËÕº ¡Õ“À“√„Àâ§π·≈– —µ«å°‘π
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√–À«à“ß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡∑’Ë‰¥â√—∫‰æ√‰∫‚Õµ‘°‡ªìπ‡«≈“ 12,
25,  35 ·≈– 55  «—πµ‘¥µàÕ°—π  º≈«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
æ∫«à“‚æ√‰∫‚Õµ‘°∑’Ë‡µ√’¬¡‰¥â®“° Bacillus PO27  ‡ªìπ
 “¬æ—π∏ÿå∑’Ë¡’ª√– ‘∑∏‘¿“æ¥â“π°“√„ÀâÕ—µ√“√Õ¥µ“¬‰¥â Ÿß
Õ¬à“ß ¡Ë”‡ ¡Õ„π∑ÿ°™ÿ¥°“√∑¥≈Õß  §◊Õ 95.32, 92.00,
82.00,  76.66  ·≈– 75.33%  µ“¡≈”¥—∫  ‚¥¬¡’Õ—µ√“
 —¡æ—π∏å√Õ¥µ—Èß·µà 25.00 - 53.26%  ”À√—∫ª√– ‘∑∏‘¿“æ
„π°“√‡æ‘Ë¡πÈ”Àπ—°·≈–°“√‡®√‘≠‡µ‘∫‚µπ—Èπ æ∫«à“ ‚æ√‰∫-
‚Õµ‘°  “¬æ—π∏ÿå  PO26  ·≈– PO25  ®–„Àâº≈ Ÿß°«à“°≈ÿà¡
Õ◊ËπÊ   à«π‚æ√‰∫‚Õµ‘°®“° Bacillus   “¬æ—π∏ÿåÕ◊ËπÊ  ¡’
ª√– ‘∑∏‘¿“æµË”°«à“™ÿ¥§«∫§ÿ¡   πÕ°®“°π’È «≈—¬æ√ (2544)
‰¥â»÷°…“°“√§—¥‡≈◊Õ°®ÿ≈‘π∑√’¬å∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ‚æ√‰∫-
‚Õµ‘°„π°“√‡≈’È¬ß°ÿâß°â“¡°√“¡  æ∫«à“  ·∫§∑’‡√’¬·≈§µ‘°
4  “¬æ—π∏ÿå   ‰¥ â·° à  Lactobacillus plantalum,Songklanakarin J. Sci. Technol.
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Lactobacillus  casei, Enterococcus  faecium  ·≈–
Lactobacillus lactis ∑’Ë·¬°‰¥â®“°µ—«Õ¬à“ß≈”‰ â —µ«åπÈ”®◊¥
‰ â‰°à  ¡Ÿ≈ ÿ°√  º≈‘µ¿—≥±åπ¡  º≈‘µ¿—≥±åÕ“À“√À¡—°¥Õß
®“°‡π◊ÈÕ —µ«å·≈–º—°µà“ßÊ  ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥‰¡à¡’º≈µàÕ
°“√‡®√‘≠¢Õß°ÿâß°â“¡°√“¡  ·µà¡’º≈µàÕÕ—µ√“°“√√Õ¥µ“¬
¢Õß≈Ÿ°°ÿâß°â“¡°√“¡ Ÿß°«à“°“√„ÀâÕ“À“√ ”‡√Á®√Ÿª‡æ’¬ß
Õ¬à“ß‡¥’¬«  ·≈–æ∫«à“ Lactobacillus lactis  F4 „Àâ
Õ—µ√“°“√√Õ¥µ“¬¢Õß≈Ÿ°°ÿâß°â“¡°√“¡ Ÿß°«à“·∫§∑’‡√’¬°√¥
·≈§µ‘°™π‘¥Õ◊ËπÊ
«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“π’È‡æ◊ËÕ»÷°…“À“™π‘¥¢Õß
®ÿ≈‘π∑√’¬å∑’Ë‡ªìπª√–‚¬™πå´÷ËßÕ“»—¬Õ¬Ÿà„π√–∫∫∑“ß‡¥‘πÕ“À“√
¢Õß°ÿâß°â“¡°√“¡æ√âÕ¡∑—Èß»÷°…“§ÿ≥ ¡∫—µ‘¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å
∑’Ë·¬°‰¥âµ“¡≈—°…≥–¢Õß°“√‡ªìπ‚æ√‰∫‚Õµ‘°
Õÿª°√≥å·≈–«‘∏’°“√¥”‡π‘π°“√
°“√·¬°‡™◊ÈÕ Bacillus
‡°Á∫µ—«Õ¬à“ß°ÿâß°â“¡°√“¡®“°∫àÕ¥‘π¢Õß‡°…µ√°√
∫â“π¥Õππ“ Õ.‡¡◊Õß ®.¡À“ “√§“¡ ·∫∫ ÿà¡ ®”π«π 20
µ—« π”°ÿâß°â“¡°√“¡¡“∑”§«“¡ –Õ“¥·≈–µ—¥‡Õ“ à«π≈”‰ â
∑—ÈßÀ¡¥¡“∫¥„Àâ≈–‡Õ’¬¥¥â«¬·∑àß®—∫„™â‡¢Á¡‡¢’Ë¬‡™◊ÈÕπ”¡“µâ¡
∑’Ë 100 
oC  ‡ªìπ‡«≈“ 5 π“∑’‡æ◊ËÕ¶à“‡™◊ÈÕ®ÿ≈‘π∑√’¬åÕ◊ËπÊ ·≈â«
π”¡“‡≈’È¬ß„πÕ“À“√ Ÿµ√ Nutrient agar (NA) „™â‡∑§π‘§
spread  plate  ∫à¡„πµŸâÕ∫ (Incubator) π“π  24  ™—Ë«‚¡ß
§—¥‡Õ“‡©æ“–·∫§∑’‡√’¬∑’Ë‡®√‘≠∫πº‘«Àπâ“ ¡“∑¥ Õ∫≈—°…≥–
∑“ß —≥∞“π«‘∑¬“
°“√·¬°‡™◊ÈÕ·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬
π”µ—«Õ¬à“ß≈”‰ â°ÿâß°â“¡°√“¡™—Ëß¡“ 1 °√—¡ π”¡“
„ à„πÀ≈Õ¥∑¥≈Õß  ‡µ‘¡ “√≈–≈“¬ 0.85% NaCl   2-3 À¬¥
·≈â«∫¥„Àâ≈–‡Õ’¬¥¥â«¬·∑àß®—∫‡¢Á¡‡¢’Ë¬‡™◊ÈÕ∑’Ë¶à“‡™◊ÈÕ·≈â« ®“°
π—Èπ∑”°“√‡®◊Õ®“ß (dilution)  ∑’ËÕ—µ√“‡®◊Õ®“ß 10
-1-10
-6 ‡∑à“
π”¡“·¬°‚§‚≈π’‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï¥â«¬‡∑§π‘°°“√‡∑‡æ≈∑ (pour
plate)  ∫πÕ“À“√  de  Man  Ragosa  and  Sharpe  (MRS)
agar  ∑’Ë¡’°“√‡µ‘¡  Bromocresolpurple  ‡ªìπÕ‘π¥‘‡§‡µÕ√å
∫à¡∑’Ë 37 
oC  ‡ªìπ‡«≈“  24-48  ™—Ë«‚¡ß  π”‚§‚≈π’‡¥’Ë¬«Ê
¢Õß·∫§∑’‡√’¬∑’Ë¡’≈—°…≥–·µ°µà“ß°—π·≈– “¡“√∂‡ª≈’Ë¬π ’
Õ“À“√®“° ’¡à«ß‡ªìπ ’‡À≈◊Õß‰¥â    ¡“∑”°“√‡¢’Ë¬‡™◊ÈÕ‡≈’È¬ß
µàÕ‰ª‡æ◊ËÕ„Àâ‰¥â‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï
°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ
‚√§‚¥¬«‘∏’°“√´÷¡ºà“π°√–¥“…°√Õß (disc diffusionassay)
«‘∏’°“√∑¥ Õ∫¥—¥·ª≈ß®“° «√√≥‘¿“ (2539) ‚¥¬
π”‡™◊ÈÕ°àÕ‚√§‰¥â·°à Escherichia coli, Bacillus cereus,
Pseudomonas aeruginosa ·≈– Aeromonas  hydrophila
¡“ spread plate ∫πÕ“À“√ NA π”‡™◊ÈÕ®ÿ≈‘π∑√’¬åµ—«Õ¬à“ß
Õ“¬ÿ 12 ™—Ë«‚¡ß ¡“‡≈’È¬ß„πÕ“À“√‡À≈« nutrient broth (NB)
ª√‘¡“µ√ 100 ¡≈. „π¢«¥√Ÿª™¡æŸà  ‡¢¬à“‡≈’È¬ß∑’Ë 37
oC  ¥â«¬
§«“¡‡√Á« 200 √Õ∫/π“∑’  ‡ªìπ‡«≈“ 18-24 ™—Ë«‚¡ß  ·≈â«
π”¡“ªíòπ‡À«’Ë¬ß‚¥¬„™â‡§√◊ËÕßªíòπ‡À«’Ë¬ß∑’Ë§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘
(refrigerated centrifuge) ∑’Ë§«“¡‡√Á« 10,000 √Õ∫/π“∑’
Õÿ≥À¿Ÿ¡‘ 4
oC π“π 20 π“∑’ ®”π«π 2 §√—Èß ‡æ◊ËÕµ°µ–°Õπ
‡´≈≈å  π” à«π„ ∑’Ë‰¥â°√Õßºà“π°√–¥“…°√Õß∑’Ë¡’¢π“¥ 0.45
µm π” à«π„ ∑’Ë°√Õß‰¥â  100 µm  ¡“À¬¥≈ß∫π°√–¥“…
°√Õß∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß 5 ¡¡. ∑‘Èß‰«â„Àâ·Àâß  ·≈â«π”
‰ª«“ß∫π®“π‡æ“–‡™◊ÈÕ∑’Ë‡æ“–‡≈’È¬ß‡™◊ÈÕ°àÕ‚√§‰«â  ∫à¡∑’Ë 37
oC
‡ªìπ‡«≈“ 24-48 ™—Ë«‚¡ß «—¥¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß
°“√‡°‘¥∫√‘‡«≥„  (clear zone inhibition)
°“√∑¥ Õ∫§«“¡ “¡“√∂¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬åµ—«Õ¬à“ß„π°“√
‡®√‘≠∑’Ë ¿“«–µà“ßÊ
1. °“√∑πµàÕ‡°≈◊ÕπÈ”¥’
π”‡™◊ÈÕ Bacillus ∑’Ë¡’Õ“¬ÿ 12 ™—Ë«‚¡ß ¡“‡≈’È¬ß
„πÕ“À“√ NB ·≈–·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬  ∑’Ë¡’Õ“¬ÿ 24
™—Ë«‚¡ß  ¡“‡≈’È¬ß„πÕ“À“√ MRS broth ‚¥¬Õ“À“√∑—Èß Õß
™π‘¥¡’‡°≈◊ÕπÈ”¥’  (bile salt)  º ¡Õ¬Ÿà∑’Ë§«“¡‡¢â¡¢âπ 0,  1,
3,  5, 7,  9,  10,  30 ·≈–  50%  ·≈â«∫à¡‰«â∑’Ë 37
oC ‡ªìπ
‡«≈“ 12-24 ™—Ë«‚¡ß
2. °“√∑πµàÕ§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ NaCl
π”‡™◊ÈÕ Bacillus ∑’Ë¡’Õ“¬ÿ 12 ™—Ë«‚¡ß  ¡“‡≈’È¬ß
„πÕ“À“√ NB ·≈–·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬ ∑’Ë¡’Õ“¬ÿ 24
™—Ë«‚¡ß ¡“‡≈’È¬ß„πÕ“À“√ MRS broth ‚¥¬Õ“À“√∑—Èß Õß
™π‘¥π’È¡’‡°≈◊Õ  NaCl  º ¡Õ¬Ÿà∑’Ë§«“¡‡¢â¡¢âπ  0,  2,  4,  6
·≈–  8%  ·≈â«∫à¡‰«â∑’Ë 37
oC  ‡ªìπ‡«≈“ 12-24 ™—Ë«‚¡ß
3. °“√∑πµàÕ§«“¡‡ªìπ°√¥-¥à“ß
π”‡™◊ÈÕ Bacillus ∑’Ë¡’Õ“¬ÿ 12 ™—Ë«‚¡ß ¡“‡≈’È¬ß«.  ß¢≈“π§√‘π∑√å «∑∑.
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°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§„π°ÿâß
»‘√‘√—µπå  ’À“π“∑ ·≈– §≥–
„πÕ“À“√ NB ·≈–·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬  ∑’Ë¡’Õ“¬ÿ 24
™—Ë«‚¡ß ¡“‡≈’È¬ß„πÕ“À“√ MRS broth ‚¥¬Õ“À“√∑—Èß Õß
™π‘¥¡’  pH 2,  3,  4,  5,  6,  7 ·≈–  8  ·≈â«∫à¡‰«â∑’Ë  37
oC
‡ªìπ‡«≈“ 12-24 ™—Ë«‚¡ß
4. °“√∑πµàÕÕÿ≥À¿Ÿ¡‘
π”‡™◊ÈÕ Bacillus ∑’Ë¡’Õ“¬ÿ 12 ™—Ë«‚¡ß ¡“‡≈’È¬ß„π
Õ“À“√ NB ·≈–·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬ ∑’Ë¡’Õ“¬ÿ 24 ™—Ë«‚¡ß
¡“‡≈’È¬ß„πÕ“À“√ MRS broth ·≈â«∫à¡‰«â∑’Ë  20,  30,  37
·≈–  45
oC  ‡ªìπ‡«≈“ 12-24 ™—Ë«‚¡ß
º≈°“√∑¥≈Õß
®“°°“√∑¥≈Õß·¬°‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë§“¥«à“¡’§ÿ≥ ¡∫—µ‘
‡ªìπ‚æ√‰∫‚Õµ‘°®“°≈”‰ â°ÿâß°â“¡°√“¡ “¡“√∂·¬°‰¥â‡ªìπ
2 æ«°§◊Õ ®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ Bacillus  à«π„À≠àµ‘¥ ’·°√¡
∫«°≈—°…≥–‡ªìπ·∑àß¡’ ªÕ√å  ¡’∑—ÈßÀ¡¥ 14  ‰Õ‚´‡≈∑  (B1-
B14)  ·≈–®ÿ≈‘π∑√’¬å∑’Ë‡ªìπ·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬  ´÷Ëßµ‘¥ ’
·°√¡∫«°≈—°…≥–‡´≈≈å°≈¡  Õ¬Ÿà‡ªìπ°≈ÿà¡Ê  ≈–  4-8 ‡´≈≈å
¡’∑—ÈßÀ¡¥ 18 ‰Õ‚´‡≈∑ (LA1-LA18)
1. º≈°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§
‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë·¬°‰¥â®“°≈”‰ â°ÿâß°â“¡°√“¡ ‡¡◊ËÕπ”
¡“∑¥ Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ
°àÕ‚√§∑—ÈßÀ¡¥  4   “¬æ—π∏ÿå  §◊Õ  E. coli,  B. cereus,
P.  aeruginosa ·≈– A. hydrophila ‚¥¬«—¥®“°°“√‡°‘¥
∫√‘‡«≥„ √Õ∫Ê  ·ºàπ°√–¥“…°√Õßæ∫«à“ Bacillus  B2
·≈– B5 ‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§∑—Èß 4 ™π‘¥
‰¥â ·µà Bacillus B3 ·≈– B4  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß
‡™◊ÈÕ°àÕ‚√§∑—Èß 4 ™π‘¥‰¥â (Table 1) ·≈– Bacillus ∑’Ë
 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ‰¥â  3 ™π‘¥ ‰¥â·°à Bacillus
B1 ,  B10 ·≈– B12  ¥—ßπ—Èπ®÷ß‡≈◊Õ° Bacillus  B1 ,  B3 , B4 ,
B10 ·≈– B 12 „™â ”À√—∫»÷°…“§«“¡ “¡“√∂„π°“√‡®√‘≠∑’Ë
 ¿“«–µà“ßÊ µàÕ‰ª
æ∫«à“·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬∑ÿ°‰Õ‚´‡≈∑∂÷ß·¡â®–
‰¡à “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ E. coli ‰¥â (Table 2)
·µà “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ B. cereus ‰¥â  ”À√—∫
·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬∑’Ë “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ
°àÕ‚√§∑—Èß 3 ™π‘¥‰¥â ‰¥â·°à  LA12 ,  LA13 ,  LA14 ,  LA15 ,
LA16 , LA17 ·≈– LA18   ¥—ßπ—Èπ®÷ß‡≈◊Õ°·≈§µ‘°·Õ´‘¥
·∫§∑’‡√’¬‡À≈à“π’È‰«â ”À√—∫»÷°…“§«“¡ “¡“√∂„π°“√‡®√‘≠
∑’Ë ¿“«–µà“ßÊ µàÕ‰ª
2. °“√∑πµàÕ‡°≈◊ÕπÈ”¥’
°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√∑πµàÕ‡°≈◊ÕπÈ”¥’π’È
‡ªìπ à«πÀπ÷Ëß∑’Ë®–„™â‡ªìπ¢âÕæ‘®“√≥“„π°“√§—¥‡≈◊Õ°‡™◊ÈÕ
‡π◊ËÕß®“°‡™◊ÈÕ¥—ß°≈à“«®–µâÕß “¡“√∂∑πµàÕ‡°≈◊ÕπÈ”¥’„π≈”‰ â
´÷Ëß®–∑”Àπâ“∑’Ë‡ªìπÕ‘¡—≈´‘ø“¬Õ‘ß  ‡Õ‡®πµå  (emulsifying
agent) ™à«¬„Àâ‰¢¡—πÕ¬Ÿà„π√Ÿª “√≈–≈“¬·¢«π≈Õ¬ ‡æ◊ËÕ„Àâ
‡Õπ‰´¡å¬àÕ¬‰¢¡—π„π≈”‰ â‰¥â –¥«°¢÷Èπ  °“√∑’Ë‡™◊ÈÕ·∫§∑’‡√’¬
 “¬æ—π∏ÿå„¥ “¡“√∂∑π§«“¡‡¢â¡¢âπ¢Õß‡°≈◊ÕπÈ”¥’‰¥â„π
√–¥—∫ Ÿß®÷ß‡ªìπ°“√‡æ‘Ë¡‚Õ°“ „π°“√Õ¬Ÿà√Õ¥„π ‘Ëß¡’™’«‘µπ—Èπ
®“°°“√∑¥≈Õßæ∫«à“‡™◊ÈÕ∑ÿ°µ—«‡®√‘≠‰¥â¥’‡¡◊ËÕ§«“¡‡¢â¡¢âπ
¢Õß‡°≈◊ÕπÈ”¥’‰¡à‡°‘π 3% ¥—ß Table 3 Bacillus ∑’Ë “¡“√∂
∑πµàÕ§«“¡‡¢â¡¢âπ¢Õß‡°≈◊ÕπÈ”¥’‰¥â Ÿß‰¥â·°à Bacillus B1 ,
B3 ·≈– B 10   ”À√—∫·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬∑πµàÕ§«“¡
‡¢â¡¢âπ¢Õß‡°≈◊ÕπÈ”¥’‰¥âµË”°«à“ Bacillus Õ¬à“ß‡ÀÁπ‰¥â™—¥
·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬∑’Ë∑πµàÕ§«“¡‡¢â¡¢âπ¢Õß‡°≈◊ÕπÈ”¥’
‰¥â Ÿß°«à“‰Õ‚´‡≈∑Õ◊ËπÊ  ‰¥â·°à ·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬
LA 13 ,  LA16  ·≈– LA18
3. °“√∑πµàÕ§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ NaCl
®ÿ≈‘π∑√’¬å‚¥¬∑—Ë«‰ª®–‰¡à “¡“√∂‡®√‘≠„πÕ“À“√∑’Ë¡’
‚´‡¥’¬¡§≈Õ‰√¥å∑’Ë§«“¡‡¢â¡¢âπ 10-15% ®“°§«“¡ “¡“√∂
π’È   “¡“√∂„™â®”·π° “¬æ—π∏ÿå¢Õß®ÿ≈‘π∑√’¬å‰¥â  ‚¥¬∏√√¡™“µ‘
¢Õß‡°≈◊Õπ’È®–‡ªìπ “√™à«¬≈¥§«“¡™◊Èπ·≈–¥÷ßπÈ”ÕÕ°
®“°‡´≈≈å  ‡π◊ËÕß®“°·√ß¥—πÕÕ ‚¡µ‘°∑”„Àâ‡´≈≈å‡°‘¥°“√
 Ÿ≠‡ ’¬πÈ”Õ¬à“ß√ÿπ·√ß·≈–À¬ÿ¥°“√‡®√‘≠  ¥—ßπ—Èπ∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ ŸßÊ  ®÷ß‡ªìπæ‘…µàÕ‡´≈≈å®ÿ≈‘π∑√’¬å
‚¥¬µ√ß  πÕ°®“°π’È‡°≈◊Õ¬—ß¡’º≈µàÕ°“√·æ√à¢ÕßÕÕ°´‘‡®π
∑”„Àâ®ÿ≈‘π∑√’¬å∑’ËµâÕß°“√Õ“°“»„™âÕ“°“»‰¥â¬“°   ®ÿ≈‘π∑√’¬å
µ—«Õ¬à“ß∑’Ë¬—ß “¡“√∂‡®√‘≠‰¥â¥’∑’Ë§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ
NaCl  µ—Èß·µà  4%  ¢÷Èπ‰ª‰¥â·°à Bacillus  B3 ,  B10 ·≈–
B12 ·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬  LA12 ,  LA13 ,  LA15 ,  LA16
·≈–  LA18  ¥—ß· ¥ß„π Table 4Songklanakarin J. Sci. Technol.
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Table 1. Diameter of clear zone (mm) of pathogenic growth inhibition
by supernatant of the isolated Bacillus spp..
             Tested  pathogenic  bacteria
                       E. coli          B. cereus         P. aeruginosa           A. hydrophila
B1 2.0 10.0 - 2.0
B2 -- - -
B3 10.0 3.0 7.0 5.0
B4 6.0 6.0 1.0 3.0
B5 -- - -
B6 - 4.0 - -
B7 6.0 4.0 - -
B8 3.0 - 4.0 -
B9 - 2.0 12.0 -
B10 5.0 4.0 7.0 -
B11 3.0 - - -
B12 6.0 6.0 - 10.0
B13 - 3.0 - 3.0
B14 - 4.0 3.0 -
   Note  :    -   :  no  growth  inhibition
Sample
Table 2. Diameter of clear zone (mm) of pathogenic growth
inhibition by supernatant of lactic  acid bacteria.
   Tested  pathogenic  bacteria
                   E. coli      B. cereus      P. aeruginosa     A. hydrophila
LA1 - 6.0 - -
LA2 - 4.0 - -
LA3 - 8.0 - -
LA4 - 5.0 - -
LA6 - 7.0 3.0 -
LA7 - 6.0 - -
LA8 - 4.0 - -
LA9 - 14.0 - -
LA10 - 5.0 2.0 -
LA11 - 5.0 3.0 -
LA12 - 6.0 3.0 3.0
LA13 - 5.0 9.0 5.0
LA14 - 9.0 9.0 3.0
LA15 - 11.0 10.0 1.0
LA16 - 7.0 7.0 6.0
LA17 - 15.0 12.0 4.0
LA18 - 10.0 9.0 4.0
      Note  :   -  : no growth inhibition
Sample«.  ß¢≈“π§√‘π∑√å «∑∑.
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»‘√‘√—µπå  ’À“π“∑ ·≈– §≥–
4. °“√∑πµàÕ§«“¡‡ªìπ°√¥-‡∫ 
‡™◊ÈÕ à«π„À≠à‡®√‘≠‰¥âπâÕ¬À√◊Õ‰¡à‡®√‘≠‡≈¬∑’Ë pH  µË”
¡’§«“¡‡ªìπ°√¥¡“°Ê  ‡™◊ÈÕ à«π„À≠à‡®√‘≠‰¥â¥’∑’Ë pH 6-8
À√◊Õ¡’§à“§«“¡‡ªìπ¥à“ß‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡™◊ÈÕ·≈§µ‘°·Õ´‘¥
·∫§∑’‡√’¬  ‡π◊ËÕß®“°«à“‡™◊ÈÕπ’È®– √â“ß°√¥·≈§µ‘°ÕÕ°¡“
∑”„ÀâÕ“À“√¡’ ¿“æ‡ªìπ°√¥¡“°¢÷Èπ  ®÷ß‰ª¬—∫¬—Èß°“√‡®√‘≠
¢Õß‡´≈≈å‰¥â  ¥—ßπ—Èπ∑’Ë√–¥—∫ pH  ŸßÊ  ®–™à«¬√—°…“ ¡¥ÿ≈
∑“ß‡§¡’¢Õß‡´≈≈å  ∑”„Àâ‡®√‘≠‰¥â¥’°«à“∑’Ë pH µË”  ®“°
Table 5 ®–æ∫«à“·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬ à«π„À≠à “¡“√∂
‡®√‘≠∑’Ë pH  µË”‰¥â¥’°«à“æ«° Bacillus ·≈§µ‘°·Õ´‘¥
·∫§∑’‡√’¬∑’Ë “¡“√∂‡®√‘≠‰¥âµ—Èß·µà  pH  4  ¢÷Èπ‰ª‰¥â·°à  ·≈
§µ‘°·Õ´‘¥·∫§∑’‡√’¬  LA13 , LA14 ,  LA15 ,  LA16  ·≈–
LA18  à«π Bacillus ∑’Ë “¡“√∂‡®√‘≠‰¥â¥’µ—Èß·µà pH 6 ¢÷Èπ
‰ª‰¥â·°à Bacillus B1 , B3 , B10 ·≈– B12
5. °“√∑πµàÕÕÿ≥À¿Ÿ¡‘
‡π◊ËÕß®“°°ÿâß°â“¡°√“¡‡ªìπ —µ«å‡≈◊Õ¥‡¬Áπ “¡“√∂ª√—∫
µ—«µ“¡Õÿ≥À¿Ÿ¡‘∑’Ë°«â“ß  πÕ°®“°π’È°“√π”‡Õ“‡™◊ÈÕ∑’ËÕ¬Ÿà„π
≈”‰ â°ÿâß°â“¡°√“¡¡“„™â‡ªìπ‚æ√‰∫‚Õµ‘°‡ √‘¡„πÕ“À“√‡≈’È¬ß
°ÿâß  Õ“®µâÕßºà“π°√–∫«π°“√„Àâ§«“¡√âÕπ‰¡à∑“ß„¥°Á∑“ß
Àπ÷Ëß  ¥—ßπ—ÈπÀ“° “¡“√∂·¬°‡™◊ÈÕ∑’Ë∑πµàÕÕÿ≥À¿Ÿ¡‘„π™à«ß
°«â“ß‰¥â  °Á®–‡ªìπª√–‚¬™πåÕ¬à“ß¬‘Ëß  ®“° Table 6 ®–
‡ÀÁπ«à“®ÿ≈‘π∑√’¬åµ—«Õ¬à“ß‡°◊Õ∫∑ÿ°‰Õ‚´‡≈∑¬°‡«âπ Bacillus
B4 ·≈–·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬ LA12  “¡“√∂‡®√‘≠‰¥â¥’
„π™à«ßÕÿ≥À¿Ÿ¡‘µ—Èß·µà 30 ∂÷ß 45
oC ´÷Ëß‡ªìπÕÿ≥À¿Ÿ¡‘„π™à«ß
°«â“ß ·≈–‡ªìπ§ÿ≥ ¡∫—µ‘∑’Ë¥’¢Õß‡™◊ÈÕ∑’Ë®–„™â‡ªìπ‚æ√‰∫‚Õµ‘°
Table 3. Growth ability of the selected isolates at various bile salt concentrations.
                                    Bile salt concentration (% w/v)
0135 791 0 3 0 5 0
B1 ++++ ++++ ++++ ++++ +++ ++ +++ +++ +
B3 ++++ ++++ ++++ ++++ +++ ++ ++ + -
B4 ++++ + ++ + + ++ ++ ++ -
B10 ++++ ++++ ++++ +++ +++ +++ +++ ++ -
B12 ++++ ++++ ++++ +++ ++ ++ ++ - -
LA12 ++++ ++++ ++++ +++ + + - - -
LA13 ++++ ++++ ++++ ++ ++  + + - -
LA14 ++++ ++++ ++++ ++ + + + - -
LA15 ++++ ++++ ++++ ++ +  - - - -
LA16 ++++ ++++ ++++ ++ ++ + - - -
LA17 ++++ ++++ ++++ + -  + - - -
LA18 ++++ ++++ ++++ ++ ++ ++ + - -
    Note : ++++  : very well,   +++ : good,  ++ : fair,  + : poor,   - : no growth
Isolate
Table 4. Growth ability of the selected isolates at
various NaCl concentration.
                           NaCl  Concentration (% w/v)
024 6 8
B1 ++++ ++++ ++ ++ +
B3 ++++ ++++ ++++ +++ ++
B4 ++++ ++++ ++ + +
B10 ++++ ++++ ++++ ++++ +++
B12 ++++ ++++ ++++ + ++
LA12 ++++ ++++ ++++ +++ ++
LA13 ++++ ++++ ++++ ++++ +++
LA14 +++ ++ + - -
LA15 ++++ ++++ ++++ ++++ +++
LA16 ++++ ++++ ++++ ++++ +++
LA17 ++++ ++++ + - -
LA18 ++++ ++++ ++++ ++++ ++
Note : ++++   :  very well,   +++   :  good,  ++   :  fair,
           +   :   poor,              -   :   no growth
IsolateSongklanakarin J. Sci. Technol.
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Table 5. Growth ability of the selected isolates at
various pH.
                pH
234 5 6 7 8
B1 - ++ ++ ++ ++++ ++++ ++++
B3 + + + + ++++ ++++ ++++
B4 - + + + - ++ ++++
B10 - + + + ++++ ++++ ++++
B12 - - + ++ ++++ ++++ ++++
LA12 - - - - ++ ++++ ++++
LA13 - - +++ ++++ ++++ ++++ ++++
LA14 + - ++ ++++ ++++ ++++ ++++
LA15 - - ++ ++++ ++++ ++++ ++++
LA16 - - +++ ++++ ++++ ++++ ++++
LA17 --- - + + + + -
LA18 + - ++ ++++ ++++ ++++ ++++
    Note  : ++++ : very well,  +++  : good, ++  : fair,
        + : poor,              -   : no growth
Isolate
«‘®“√≥å·≈– √ÿªº≈°“√∑¥≈Õß
®ÿ≈‘π∑√’¬å∑’Ë·¬°‰¥â®“°≈”‰ â°ÿâß°â“¡°√“¡‡ªìπ
·∫§∑’‡√’¬ °≈ÿà¡ Bacillus  à«π„À≠à µ‘¥ ’·°√¡∫«°≈—°…≥–
‡ªìπ·∑àß¡’ ªÕ√å  ‡¡◊ËÕπ”¡“∑¥ Õ∫§«“¡ “¡“√∂„π°“√
¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§∑—ÈßÀ¡¥  4   “¬æ—π∏ÿå  §◊Õ
E. coli, B. cereus, P. aeruginosa ·≈– A. hydrophila
‚¥¬º≈°“√¬—∫¬—Èß®“°°“√‡°‘¥∫√‘‡«≥„  “¡“√∂§—¥‡≈◊Õ° “¬
æ—π∏ÿå∑’Ë„Àâº≈°“√¬—∫¬—Èß∑’Ë¥’¡“‰¥â 5 ‰Õ‚´‡≈∑ §◊Õ B1 ,  B3 ,
B4 , B10 ·≈– B 12  à«π·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬µ‘¥ ’·°√¡
∫«°≈—°…≥–‡´≈≈å°≈¡ Õ¬Ÿà‡ªìπ°≈ÿà¡Ê ≈– 4-8 ‡´≈≈å ®“°
º≈°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß‡™◊ÈÕ°àÕ‚√§   “¡“√∂§—¥‡≈◊Õ°¡“
‰¥â 7 ‰Õ‚´‡≈∑ §◊Õ LA12 ,  LA13 ,  LA14 ,  LA15 ,  LA16 ,
LA17 ·≈– LA18   ®“°π—Èππ”‰Õ‚´‡≈∑∑’Ë‰¥â∑—ÈßÀ¡¥π’È‰ª
∑¥ Õ∫§«“¡ “¡“√∂„π°“√‡®√‘≠  ‰¥â·°à  §«“¡ “¡“√∂
„π°“√‡®√‘≠„πÕ“À“√∑’Ë¡’‡°≈◊ÕπÈ”¥’  ‡°≈◊Õ‚´‡¥’¬¡§≈Õ‰√¥å
º ¡Õ¬Ÿà∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ  À√◊Õ∑’Ë√–¥—∫§«“¡‡ªìπ°√¥-¥à“ß
·≈–Õÿ≥À¿Ÿ¡‘µà“ßÊ  ∑—Èßπ’È‡π◊ËÕß®“°«à“„π∑“ß‡¥‘πÕ“À“√¢Õß
 —µ«åπÈ”‚¥¬‡©æ“–°ÿâß°â“¡°√“¡π’È®–¡’‡°≈◊ÕπÈ”¥’    ‡°≈◊Õ
‚´‡¥’¬¡§≈Õ‰√¥å„ππÈ”¬àÕ¬  ¢≥–Õ¬Ÿà„π°√–‡æ“–Õ“À“√¡’
ƒ∑∏‘Ï‡ªìπ°≈“ßÀ√◊Õ‡ªìπ¥à“ß‡≈Á°πâÕ¬    ‡¡◊ËÕºà“π‡¢â“¡“„π
≈”‰ â®÷ß¡’º≈∑”„ÀâÕ“À“√¡’ ¿“æ‡ªìπ°√¥  Õ’°∑—Èß°ÿâß°â“¡°√“¡
‡ªìπ —µ«å‡≈◊Õ¥‡¬Áπ  Õÿ≥À¿Ÿ¡‘„π√à“ß°“¬°ÿâß®÷ß‡ª≈’Ë¬π‰ªµ“¡
 ¿“æ·«¥≈âÕ¡∑’Ë°ÿâßÕ“»—¬Õ¬Ÿà    À√◊Õ„π¢—ÈπµÕπ°“√º ¡
®ÿ≈‘π∑√’¬å∑’Ë‡ªìπª√–‚¬™πåπ’È„πÕ“À“√‡æ◊ËÕ„™â‡≈’È¬ß°ÿâßπ—ÈπÕ“®
®–µâÕßºà“π°√–∫«π°“√µà“ßÊ  ‡™àπ  §«“¡√âÕπ  ‡ªìπµâπ
¥—ßπ—Èπ∂â“À“°®ÿ≈‘π∑√’¬å “¡“√∂∑πµàÕ ¿“æµà“ßÊ π’È‰¥â  °Á
· ¥ß«à“®ÿ≈‘π∑√’¬å®– “¡“√∂‡®√‘≠·≈–¡’™’«‘µÕ¬Ÿà„π°ÿâß°â“¡
°√“¡‰¥â  ®“°º≈°“√∑¥≈Õß “¡“√∂ √ÿªº≈§«“¡ “¡“√∂
„π°“√‡®√‘≠∑’Ë ¿“«–µà“ßÊ  ∑’Ë°≈à“«¡“·≈â«¢Õß®ÿ≈‘π∑√’¬å∑’Ë
§—¥‡≈◊Õ°‰¥â (Table 7) ´÷Ëß “¡“√∂ √ÿª‰¥â«à“®ÿ≈‘π∑√’¬å∑’ËÕ“®
¡’»—°¬¿“æ„π°“√π”¡“„™â‡ªìπ‚æ√‰∫‚Õµ‘°‰¥â·°à Bacillus
B1 ,  B3  ·≈–  B10 ·≈–·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬  LA13 ,
LA16 ·≈–  LA18  ·µà‡π◊ËÕß®“° Bacillus B3 ‡ªìπ®ÿ≈‘π∑√’¬å
∑’Ë‡ªìπæ«°·°√¡≈∫ Õ“®‰¡àª≈Õ¥¿—¬„π°“√π”¡“„™â  ¥—ßπ—Èπ
®÷ßπ”‡©æ“– Bacillus B 1 ·≈– B 10 ·≈–·≈§µ‘°·Õ´‘¥
·∫§∑’‡√’¬ LA13 ,  LA16 ·≈– LA18 ¡“®”·π° “¬æ—π∏ÿå
‚¥¬°“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘∑“ß™’«‡§¡’  (Table 8)  æ∫«à“
Bacillus B1  —≥π‘…∞“π«à“πà“®–‡ªìπ Bacillus  licheni-
formis  ·≈– B10 πà“®–‡ªìπ Bacillus  thuringiensis   à«π
·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬ LA13 ,  LA16  ·≈– LA18 πà“®–
‡ªìπ “¬æ—π∏ÿå‡¥’¬«°—π·≈–¡’§ÿ≥≈—°…≥–„°≈â‡§’¬ß°—∫®’π— 
Table 6. Growth ability of the selected isolates at
various temperatures.
     Temperature (oC)
20 30 37 45
B1 ++ ++++ ++++ ++++
B3 + +++ +++ ++++
B4 +++ +
B10 ++ ++++ ++++ ++++
B12 + ++++ ++++ ++++
LA12 + + - +++
LA13 + ++++ ++++ ++++
LA14 ++ ++++ ++++ ++++
LA15 + ++++ ++++ ++++
LA16 ++ ++++ ++++ ++++
LA17 + ++++ ++++ ++++
LA18 ++ ++++ ++++ ++++
    Note  : ++++ : very well,  +++ : good,           ++ : fair,
        + : poor,          - : no growth
Isolate«.  ß¢≈“π§√‘π∑√å «∑∑.
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Table 7. Conclusion of the growth ability of the selected isolates at various
tested conditions.
      Conditions
  Bile salt tolerance    NaCl tolerance    pH range  Thermo-tolerance
B1 Good Good Good Good
B3 Good Good Good Good
B4 Poor Poor Poor Poor
B10 Good Good Good Good
B12 Fair Fair Fair Good
LA12 Fair Good Poor Poor
LA13 Fair Good Good Good
LA14 Fair Poor Good Good
LA15 Poor Good Good Good
LA16 Fair Good Good Good
LA17 Poor Poor Poor Good
LA18 Fair Good Good Good
Isolate
Table 8. The biochemical test of Bacillus B1 ,  Bacillus B10 , lactic acid bacteria LA13 , LA16 and LA18
Test B1 B10 LA13 LA16 LA18
Gramûs strain + + + + +
Shape coccus rod coccus coccus coccus
Position of spore - central - - -
Motility test - - - - -
Gelatin test + - - - -
Catalase test + + - - -
Anaerobe - - + + +
Utilization of
- Sucrose +/- +/- +/- +/- +/-
- Maltose +/- +/+ +/- +/- +/-
- Glucose +/- +/- +/- +/- +/-
- Lactose -/- +/- +/- +/- +/-
6.5% NaCl + + + + +
18% NaCl - - - - -
Growth at
10oC rare rare rare rare rare
40oC+ + +++
Growth at
pH 2 - - - - -
3 rare rare - - -
4 rare rare + + rare
5 + + +++
6 + + +++
7 + + +++
8 + + +++
9 + + +++
Note :   + : positive,   - : negative,   rare : a little positive,   +/+ : Fermentation and gas,
           +/- : Fermentation no gas,       -/- : No fermentation no gasSongklanakarin J. Sci. Technol.
Vol. 27 (Suppl. 1), 2005 : Aquatic Science 274
Growth inhibition of shrimp pathogens
Seehanat, S., et al.
Pediococcus  ®“°º≈°“√»÷°…“§√—Èßπ’È “¡“√∂§—¥‡≈◊Õ°
®ÿ≈‘π∑√’¬å∑’Ë‡ªìπæ«°·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬‰¥â®“°≈”‰ â°ÿâß
‡ªìπ§√—Èß·√° ®“°√“¬ß“π°“√«‘®—¬∑’Ëºà“π¡“æ∫«à“®ÿ≈‘π∑√’¬å
∑’Ë·¬°‰¥â®“°≈”‰ â°ÿâß à«π„À≠à®–‡ªìπæ«° Bacillus πÕ°
®“°π’È®–‡ªìπ°“√„™â·≈§µ‘°·Õ´‘¥·∫§∑’‡√’¬∑’Ë·¬°‰¥â®“°
·À≈àßÕ◊ËπÊ  ‡™àπÕ“À“√À¡—°¥Õßµà“ßÊ  À√◊Õ¥‘π„π∫√‘‡«≥
∫àÕ∑’Ë„™â‡≈’È¬ß°ÿâß‡æ◊ËÕ‡ªìπ‚æ√‰∫‚Õµ‘°‡ √‘¡„πÕ“À“√‡≈’È¬ß°ÿâß
´÷ËßÕ“®®–‰¡à “¡“√∂Õ“»—¬Õ¬Ÿà„π≈”‰ â°ÿâß‰¥â  ¥—ßπ—Èπ·≈§µ‘°
·Õ´‘¥·∫§∑’‡√’¬∑’Ë§—¥‡≈◊Õ°‰¥â„π°“√»÷°…“§√—Èßπ’È®÷ß‡ªìπ∑’Ëπà“
 π„®Õ¬à“ß¬‘Ëß
 ”À√—∫¢—ÈπµÕπ°“√»÷°…“µàÕ‰ª  ®–∑”°“√»÷°…“
 ¿“«–∑’Ë‡À¡“– ¡µàÕ°“√‡®√‘≠„πÕ“À“√∑’Ë„™âº≈‘µ  »÷°…“
Õ—µ√“°“√√Õ¥µ“¬¢Õß‡™◊ÈÕÀ≈—ß®“°°“√º ¡„πÕ“À“√  ·≈–
°“√π”‡™◊ÈÕ∑’Ë·¬°‰¥â‰ª∑¥ Õ∫‡≈’È¬ß°ÿâß°â“¡°√“¡µàÕ‰ª
°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥§ÿ≥æàÕÕÿ¥¡  ‡®â“¢ÕßÕÿ¥¡ø“√å¡  ∫â“π
¥Õππ“ ®—ßÀ«—¥¡À“ “√§“¡  ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àåµ—«Õ¬à“ß
°ÿâß°â“¡°√“¡  ·≈–§«“¡ –¥«°„π°“√‡°Á∫µ—«Õ¬à“ßµ≈Õ¥¡“
¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë°√¡ª√–¡ß   ∂“π’°√¡ª√–¡ßπÈ”®◊¥
®.¡À“ “√§“¡ ∑’Ë„Àâ§”·π–π”·≈–§”ª√÷°…“·≈–¢Õ¢Õ∫§ÿ≥
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